Small circular plasmids of the eukaryote Dictyostelium purpureum define two novel plasmid families.
Two novel groups of circular, nuclear plasmids were discovered in the simple eukaryote Dictyostelium purpureum. They define two new Dictyostelium plasmid families each containing three members: Dpp1A, Dpp1B, and Dpp2 in the Dpp1 family, and Dpp3, Dpp4, and Dpp5 in the Dpp3 family. These plasmids are among the smallest known, ranging in size from 1309 bp (Dpp1A and Dpp1B) to 1961 bp (Dpp4). Family members are very similar. The most distantly related members of the Dpp1 family (Dpp1A and Dpp2) are 89% identical, while the most distantly related members of the Dpp3 family (Dpp3 and Dpp4) are 91% identical. No sequence similarity is found between these plasmid families, or to any other known plasmid or chromosomal DNA sequence. A 72-bp inverted repeat present in one copy in Dpp1A and Dpp1B is tandemly repeated in Dpp2. The Dpp3 family contains a region of 102-160 nucleotides rich in short, overlapping direct sequence repeats. This region is present once in Dpp3 and Dpp5 and is tandemly repeated in Dpp4. The repeat structures in the Dpp1 and Dpp3 families are relatively rich in GC base pairs (29-41%) in comparison to the unique sequence regions of the plasmids (16-22%). The longest open reading frame (ORF) beginning with an AUG codon in these plasmids is 168 bp in the Dpp3 family, although longer ORFs without AUG start codons (up to 201 bp) also exist. Northern blot analysis did not detect any plasmid-specific transcripts in total RNA prepared from vegetative cells carrying Dpp1A or Dpp3.